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AMENDME NTS TO TKK n .AIMS 

This listing of claims will replace all prior versions, and listings of claims 
in the application: 

Listing of claims: 

1 . (Allowed) A method for modulation, comprising the steps of: 

regularly subjecting an input digital signal to first modulation and second modulation to 
convert the input digital signal into a pair of a baseband I signal and a baseband Q signal, the 
first modulation and the second modulation being different from each other; and 

outputting the pair of the baseband I signal and the baseband Q signal; 

wherein the first modulation is at least 8-signal-point modulation, and the second 
modulation is phase shift keying; 

wherein the phase shift keying provides periodically-spaced symbols which represent 
corresponding portions of the input digital signal in terms of differences between phases of the 
periodically-spaced symbols; and 

wherein the at least 8-signal-point modulation assigns logic states of the input digital 
signal to respective signal points for a first symbol in response to a signal point used by a second 
symbol of the phase shift keying which precedes the first symbol. 

2. Cancelled 

3. (Allowed) A method as recited in claim 1 , wherein the phase shift keying is 
quadrature phase shift keying. 



4. 



(Currently amended) A method as recited in claim 3 3, wherein the phooo ohift 
keying* quadrature phase shift keying provides si^t p oints nn an T svi* ^ d a O axis in an r.n 
plane . 
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5. (Allowed) A method as recited in claim 1, wherein the at least 8-signal-point 
modulation is at least 8 quadrature amplitude modulation. 

6. (Original) A method as recited in claim 4, wherein the at least 8-signal-point 
modulation is at least 8 quadrature amplitude modulation. 

7. (Allowed) A method as recited in claim 5, wherein at least 8 quadrature 
amplitude modulation is 16 quadrature amplitude modulation. 

8. (Original) A method as recited in claim 6, wherein the at least 8 quadrature 
amplitude modulation is 16 quadrature amplitude modulation. 

9. (Allowed) A method as recited in claim 5, wherein the at least 8 quadrature 
amplitude modulation provides signal points which result from rotation of signal points of at 
least 8-value normal quadrature amplitude modulation through an angle of n/4 radian about an 
origin in an I-Q plane. 

1 0. (Original) A method as recited in claim 6, wherein the at least 8 quadrature 
amplitude modulation provides signal points which result from rotation of signal points of at 
least 8-value normal quadrature amplitude modulation through an angle of jt/4 radian about an 
origin in an I-Q plane. 

1 1 . (Allowed) A method as recited in claim 7, wherein the 16 quadrature amplitude 
modulation provides signal points which result from rotation of signal points of 16-value normal 
quadrature amplitude modulation through an angle of n/4 radian about an origin in an I-Q plane. 

12. (Original) A method as recited in claim 8, wherein the 16 quadrature amplitude 
modulation provides signal points which result from rotation of signal points of 16-value normal 
quadrature amplitude modulation through an angle of it/4 radian about an origin in an 1-Q plane. 
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13. (Allowed) A method as recited in claim 1, wherein a maximum of amplitudes 
corresponding to signal points of the at least 8-signal-point modulation in an I-Q plane is equal to 
an amplitude of a signal point of the phase shift keying in the I-Q plane. 



Claims 14-32 (cancelled). 

33. (Currently amended) A transmission apparatus comprising: 

first means for periodically and alternately subjecting an input digital signal to first 
modulation and second modulation to convert the input digital signal into a pair of a baseband I 
signal and a baseband Q signal, the first modulation and the second modulation being different 
from each other, the first modulation being at least 8-signal-point modulation, the second 
modulation being phase shift keying; 

second means for outputting the pair of the baseband I signal and the baseband Q signal; 

wh e rein tho firot modulation in ot least 8 aignal point modulation, and the oocond 
modulation in pha s o ahift koying; 

wherein the phase shift keying provides periodically-spaced symbols which fepraeftte 
repyesent corresponding portions of the input digital signal in terms of differences between 
phases of the periodically-spaced symbols; 

wherein the at least 8-signal-point modulation assigns logic states of the input digital 
signal to respective signal points for a first symbol in response to a signal point used by a second 
symbol of the shift keying which precedes the first symbol; and 

wherein said first symbol is demodulated by using said second symbol which is not a 
known prescribed pattern but a part of information transmitted by said transmission apparatus. 

Claims 34-36 (cancelled). 
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37. (Previously presented) A transmission apparatus as recited in claim 33, wherein 
the symbols provided by the phase shift keying are used as a pilot symbol for estimating at least 
one of (1) a transmission path distortion and (2) a frequency offset. 

38. (Currently amended) A modulation method for modulating an input digital signal 
into a multi-value symbol stream, the modulation method comprising: 

generating a first multi-value modulation signal having first multi-value symbols from 
tfie input di gital signal with a first modulator, 

generating a second modulation signal containing second multi-value symbols from a 
part of information qf said input digital signal by using a second modulator which are to bo uood 
aa pilot symbol e stimating , at least one of (I) a channel distortion and (2) a frequency offset af 
said first multi-value modul ation signal bei ne es ti mated hv nsin ff only sa jH sennn ^ mn Aui»ti^ 
signal fordomodolating to demodulate said first multi-value modulation signal in a receiver; and 

inserting said second multi-value symbols into said first multi-value symbols such that 
the resultant multi-value symbols constitute said multi-value symbol streamHwd 

whoro i n said first pymbol io domodulatod by uaia & ao jd oooond symbol which ia not a 
known proscribed pattern but a part of information to b e tranomittod and roocivcd . 

39. (Previously presented) A modulation method as recited in claim 38, (1 ) said 
channel distortion and (2) said frequency offset are estimated from each of said second multi- 
value symbols. 



40. (Previously presented) A modulation method as recited in claim 38, wherein 
differential encoding is done between symbols of the second modulation signal. 

41. Cancelled 

42. (Previously presented) A modulation method as recited in claim 38, wherein the 
second modulation signal is obtained by phase shift keying (PSK) modulation. 
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43. (Previously presented) A modulation method as recited in claim 42, wherein the 
second modulation signal is obtained by binary phase shift keying (BPSK) modulation. 

44. (Previously presented) A modulation method as recited in claim 42, wherein the 
second modulation signal is obtained by quadrature phase shift keying (QPSK) modulation. 

45. Cancelled 

46. (Previously presented) A modulation method as recited in claim 38, wherein the 
first modulation signal is obtained by at least 8-value modulation. 

47. (Previously presented) A modulation method as recited in claim 46, wherein the 
first modulation signal is at least an 8-value quadrature amplitude modulation (QAM). 

48. (Previously presented) A modulation method as recited in claim 38, wherein the 
first modulation signal is obtained by 16QAM and the second modulation signal is obtained by 
PSK modulation, and a maximum signal point amplitude of the second modulation system i 
equal to 0.9 to 1.5 times a maximum signal point amplitude of the first modulation signal. 



IIS 



49. (Currently amended) A transmission apparatus comprising a first multi-value 
modulation system for subjecting an input digital signal to first modulation and outputting a first 
quadrature baseband signal? i 

a second modulation system for subjecting the input digital signal to a second modulation 
and outputting a second quadrature baseband signal, a frequency nfffegt an d a chan^l Hi^ t,™ 
of said first quadrature baseband signal beinp est^ ted hvusinp ™A c eC ond q , M H«,t,^ 
ba seband signal to demodulate said first quadrat^ baseband s ipnal j n a receiver and 
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wherein said second quadrature baseband signal is regularly inserted aa-o pilot oignal into 
the first quadrature baseband signa l wh e r e in oaid aooond quadrature bas e band signal is used fof 
e otimating a frequ e ncy offset and a ohonnel distortion in o roooivor . 

50. Cancelled 

5 1 . (Previously presented) A transmission apparatus as recited in claim 49, wherein 
differential encoding is done between symbols of the second modulation system. 

52. Cancelled 

53. (Currently amended) A transmission apparatus as recited in one of claims 49-er 
S4- 49 and 51, wherein the second modulation system is phase shift keying (PSK) modulation. 

54. (Previously presented) A transmission apparatus as recited in claim 53, wherein 
the second modulation system is binary phase shift keying (BPSK) modulation. 

55. (Previously presented) A transmission apparatus as recited in claim 53, wherein 
the second modulation system is quadrature phase shift keying (QPSK) modulation. 

56. Cancelled 

57. (Currently amended) A transmission apparatus as recited in one of claims 49 or 
S± 49 and 51 , wherein the first modulation system is at least 8-value modulation. 
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58. (Previously presented) A transmission apparatus as recited in claim 57, wherein 
the first modulation system is at least 8-value quadrature amplitude modulation (QAM). 

59. (Currently amended) A transmission apparatus as recited in one of claims 4»or 
#4- 49 and 51, wherein the first modulation system is 16QAM and the second modulation system 
is PSK modulation, and a maximum signal point amplitude of the second modulation system is 
equal to 0.9 to 1.5 times a maximum signal point amplitude of the first modulation system. 

60. (Withdrawn) A receiving apparatus for receiving a modulation signal of a first 
multi-value modulation system, and a modulation signal of a second modulation system which is 
regularly inserted into the multi-value modulation system, the apparatus comprising: 

an estimating portion for extracting a signal estimating a channel distortion of the second 
modulation system from a quadrature baseband signal of the second modulation system; and 

a detecting portion for modulating the first modulation system from the quadrature 
baseband signal and the transmission path distortion estimation signal, and for outputting data. 

61. (Withdrawn) A receiving apparatus for receiving a modulation signal of a multi- 
value modulation system of a first modulation system, and a modulation signal of a second 
modulation system which is regularly inserted into the signal of the multi-value modulation 
system, the apparatus comprising: 

a frequency offset estimating portion for extracting a signal of the second modulation 
system from a quadrature baseband signal, and for outputting a frequency offset estimation 
signal; and 

a detecting portion for modulating the first modulation system from the quadrature 
baseband signal with the frequency offset estimation signal. 

62. (Withdrawn) A receiving apparatus for receiving a first modulation signal of a 
multi-value modulation system, and a second modulation signal of a second modulation system 
which is regularly inserted into the first multi-value modulation signal, the apparatus comprising: 
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a channel distortion estimating portion for extracting a signal of the second modulation 
system of a received quadrature baseband signal of said first and second signals, for estimating a 
channel distortion, and for outputting a channel distortion estimation signal; 

a frequency offset estimating portion for estimating a frequency offset from said 
extracted signal of the second modulation system, and for outputting a frequency offset 
estimation signal; and 

a detecting portion for modulating the first modulation system signal from the quadrature 
baseband signal, the channel distortion estimation signal, and the frequency offset estimation 
signal, and for outputting data, 

63« (Withdrawn) A receiving apparatus for receiving a first modulation signal of a 
multi-value modulation system, and a second modulation signal of a second modulation system 
which is regularly inserted into the first multi-value modulation signal, the apparatus comprising: 

a demodulating portion for extracting a signal of the second modulation system from a 
quadrature baseband signal of said first and second modulation signals, and for outputting 
corresponding data; 

a distortion estimating portion for extracting a signal of the second modulation signal 
channel of the quadrature baseband signal, for estimating a channel distortion, and for outputting 
a channel distortion estimation signal; and 

a detecting portion for demodulating the first modulation signal from the quadrature 
baseband signal, and the channel distortion for outputting data of the first modulation signal. 

64. (Withdrawn) A receiving apparatus for receiving a first modulation signal of a 
multi-value modulation system, and a second modulation signal of a second modulation system 
regularly inserted into the first modulation signal, comprising: 

a demodulating portion for extracting said signal of the second modulation system from a 
quadrature baseband signal of said first and second modulation signals; 

a frequency offset estimating portion for extracting a signal of the second modulation 
signal of the quadrature baseband signal, for estimating a frequency offset, and for outputting a 
frequency offset estimation signal; and 
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a detecting portion for modulating the first modulation signal from the quadrature 
baseband signal and the frequency offset estimation signal, and outputting data. 

65. (Withdrawn) A receiving apparatus for receiving a first modulation signal of a 
multi-value modulation system, and a second modulation signal of a second modulation system 
regularly inserted into the first modulation signal of the multi- value modulation system, 
comprising: 

a demodulating portion for extracting a signal of the second modulation signal from a 
quadrature baseband signal of said first and second signals for outputting data; 

a channel distortion estimating portion for extracting a signal of the second modulation 
signal of the quadrature baseband signal for estimating a channel distortion, and for outputting a 
channel distortion estimation signal; 

a frequency offset estimating portion for extracting a signal of the second modulation 
signal of the quadrature baseband signal, for estimating a frequency offset, and for outputting a 
frequency offset estimation signal; and 

a detecting portion for modulating the first modulation signal of the quadrature baseband 
signal, the channel distortion estimation signal, and the frequency offset estimation signal, and 
outputting data* 

66. (Withdrawn) A receiving apparatus as recited in one of claims 63, 64 or 65, 
wherein a detection system for the second modulation signal is delay detection. 

67. (Withdrawn) A receiving apparatus as recited in one of claims 63, 64, 65 or 66, 
wherein a detecting portion for the first modulation system is quasi synchronous detection. 

68. (Withdrawn) A receiving apparatus as recited in one of claims 63, 64, 65, 66 or 
67, wherein the second modulation system is phase shift keying (PSK) modulation. 

69. (Withdrawn) A receiving apparatus as recited in claim 68, wherein the second 
modulation system is binary phase shift keying (BPSK) modulation, 

10 



PAGE 14/13 1 RCVD AT 7/Zi2004 4:25:1 0 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DNIS;8729306 ^ CSlD:202 293 6229 E DURATION (mm-ss): W-36 



JUL-02-2004 16:29 



CONNOLLY BOUE LODGE &HUTZ 



202 293 6229 P. 15/18 



Application No.: 09/240,632 DocketNo.: 20402-00568-US 

70, (Withdrawn) A receiving apparatus as recited in claim 68, wherein the second 
modulation system is quadrature phase shift keying (QPSK) modulation. 

7L (Withdrawn) A receiving apparatus as recited in one of claims 63, 64, 65 f 66 or 
67, wherein the first modulation system is quadrature phase shift keying (QPSK) modulation* 

72. (Withdrawn) A receiving apparatus as recited in one of claims 63, 64, 65, 66 or 
67, wherein the first modulation system is at least 8-value modulation, 

73. (Withdrawn) A receiving apparatus as recited in claim 72, wherein 
the first modulation system is at least 8-value quadrature amplitude modulation 
(QAM). 
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